Phosphoinositide metabolism in a polyoma-BK-virus-transformed pancreatic islet cell line: evidence for constitutively activated phospholipase C.
We have characterized the phosphoinositide metabolism in a polyoma-BK-virus-transformed rat pancreatic islet cell line which has highly malignant characteristics, expresses viral T-antigen and has lost insulin-secreting capacity. After incorporation with [3H]inositol to isotopic equilibrium, all inositol metabolites were analyzed. When compared with normal pancreatic islets, increased levels of inositol 1,4,5-trisphosphate (Ins-1,4,5-P3), inositol 1,3,4-trisphosphates and inositol tetrakisphosphate (Ins-P4), and decreased levels of phosphatidylinositol monophosphate (PIP) and phosphatidylinositol bisphosphate (PIP2) were found. The Ins-1,4,5-P3/PIP2 ratio increased, whereas the PIP2/PIP ratio was not altered after the transformation. In the pancreatic islet cell line there was a stable accumulation of inositol phosphates at 3.3 mM glucose. Glucose, KCl, cholecystokinin (CCK) and carbachol with and without LiCl were all without effect on the accumulation of inositol phosphates. Somatostatin inhibited the accumulation of inositol phosphates but a Ca(2+)-free/EDTA solution did not. Preincubation with cholera toxin or pertussis toxin inhibited the accumulation of inositol phosphates at 3.3 mM glucose except for Ins-P4, whereas no effect was observed on the phosphoinositides. NaF stimulated the accumulation of inositol phosphates, with a concomitant decrease in the phosphoinositides, whereas neomycin was without effect on the inositol phosphates. In normal pancreatic islets, pertussis toxin inhibited the CCK-induced increase in Ins-1,4,5-P3, whereas no effect was seen at 3.3 mM glucose. Finally, pertussis toxin inhibited the CCK-induced increase in the Ins-1,4,5-P3/PIP2 ratio in normal pancreatic islets. The same inhibition was also found in the pancreatic islet cell line at 3.3 mM glucose. We conclude that in the transformed pancreatic islet cell line the phosphoinositide hydrolysis is constitutively activated at the level of phospholipase C, with a substantial loss of regulatory control.